T estosterone deficiency syndrome is an area fraught with disagreement and controversy. A new Canadian guideline 1 from the Canadian Men's Health Foundation is welcomed in the light of the huge volume of research on this topic over the last five years. Given the ongoing controversy and changes in our understanding of testosterone deficiency, it is not surprising that there are multiple guidelines available from other developers, including recent updates from the European Association of Urology 2 and the International Society for Sexual Medicine. 3 The guideline from the Canadian Men's Health Foundation 1 provides recommendations specifically for Canadian physicians and is largely consistent with the 2008 International Society for the Study of the Aging Male 4 and 2010 Endocrine Society guidelines. 5 The current guideline will be a useful resource for Canadian physicians, but although research studies are bringing clarity to some aspects of caring for patients with testosterone deficiency syndrome, there are still many for which there is no consensus.
The diagnosis of testosterone deficiency syndrome is not straightforward. With the known limitations of testosterone measurement and lack of a valid symptom score, it is not surprising that primary care physicians lack confidence in diagnosing the syndrome, especially when experts cannot agree on values. True to the Endocrine Society guideline, 5 the new Canadian guideline refers to unequivocal testosterone deficiency syndrome and equivocal testosterone deficiency syndrome without clarifying laboratory values. 1 Instead, the authors put weight on a combination of factorsclinical history, physical examination and response to therapy -in making the diagnosis, in addition to measuring testosterone. The European Association of Urology and the International Society for Sexual Medicine set parameters that men with a total testosterone level of less than 8 nmol/L will usually benefit from treatment and that a trial of therapy may be indicated for those with levels between 8 and 12 nmol/L in the presence of substantial symptoms. 2, 3 Although experts could argue about these levels, the levels do, at least, provide a basis for primary care management and remove the mystique that only an eminent endocrinologist can really diagnose "true" testosterone deficiency. Canadian physicians may find these specific levels helpful as a guide in diagnosis.
Several guidelines recommend a trial of treatment as a component of the diagnostic process, particularly in patients with borderline testosterone levels. What is at issue is the length of the trial. The Canadian guideline advises a threemonth trial of treatment, 1 as also recommended in the Endocrine Society guideline. 5 In line with the International Society for Sexual Medicine guideline, 3 I suggest that clinicians consider a minimum period of six months when assessing response. In a randomized controlled trial of testosterone undecanoate in men with type 2 diabetes, my colleagues and I showed that improvement continued until six months, and even extended to 12 months in some patients. 6 Contributing factors to long response times in testosterone therapy include compliance issues with topical treatment. In addition, for patients receiving testosterone undecanoate treatment, a three-month trial period would include only two long-acting injections, with peak levels not necessarily being reached. Because men are likely to get a trial of testosterone therapy only once, it is vital that we do it properly and expose them to sustained levels of testosterone for an adequate period to achieve maximal benefit. There is no consensus on the choice of initial biochemical testing. The Canadian guideline recommends that the total testosterone level be measured in the first instance, with determination of bioavailable testosterone using sex hormonebinding globulin only in patients with both symptoms and equivocally low total testosterone levels.
Controversies in the diagnosis and management of testosterone deficiency syndrome
1 Sex hormone-binding globulin levels may be elevated in conditions such as liver disease and hyperthyroidism, with use of certain medications such as anticonvulsants, and even in extreme age. In men with these conditions, a total testosterone level of 14 nmol/L, which is within the normal range according to the European Association of Urology and International Society for Sexual Medicine guidelines, 2,3 could be associated with an appropriate diagnosis of testosterone deficiency syndrome based on free or bioavailable testosterone. To identify these men may require measurement of sex hormone-binding globulins, a test that I believe is neither too complicated nor too expensive to perform just once.
It is good to see that the Canadian guideline group acknowledges erectile dysfunction as one of the most common symptoms associated with testosterone deficiency and a justification for testosterone therapy.
1 Virtually all guidelines on erectile dysfunction arrive at the sensible conclusion that total testosterone level should be measured in all patients who experience erectile dysfunction. This includes men with type 2 diabetes. However, not all guidelines that focus on testosterone deficiency come to the same conclusion. The Endocrine Society guideline, for example, recommends against screening for testosterone deficiency in men with type 2 diabetes and erectile dysfunction. 5 More than three-quarters of men with type 2 diabetes have erectile dysfunction, 6 and about 90% have positive symptom scores for testosterone deficiency syndrome. 6 Surely these facts now justify a recommendation to screen all men with type 2 diabetes for hypogonadism. The same justification for screening probably applies to men with HIV and those with chronic opioid use.
The Canadian guideline includes a caveat that, for men with erectile dysfunction and no other manifestations of testosterone deficiency syndrome, investigation should be considered only after a trial of phosphodiesterase type 5 (PDE-5) inhibitors has failed. 1 It is difficult to justify this delay, because testosterone deficiency is considered a curable cause of erectile dysfunction. 2 Specialists in sexual medicine realize that sexual desire, nocturnal erections, orgasm, ejaculation, intercourse and relationship satisfaction are equally important and more likely to respond to testosterone therapy than to PDE-5 inhibitors. In younger men with no comorbidities, testosterone therapy will almost certainly deal with all of their symptoms. Prescribing on-demand PDE-5 inhibitors to this group of patients is unlikely to be seen as an effective solution by the couple. Also, because patients may value effective relief of symptoms over a shortterm reduction in fertility with testosterone therapy, discussion about goals of therapy is essential in making treatment decisions, a point strongly made in the Canadian guideline. 1 Differing views on treatment approaches among guideline and expert groups are particularly common in the setting of comorbidities, such as obesity, diabetes and cardiac problems. In men with obesity and testosterone deficiency, the Canadian guideline rightly points out that weight loss may increase testosterone levels over two to four years. 1 In a meta-analysis, Corona and colleagues 7 suggested that weight reduction should be the first step for all men with obesity and testosterone deficiency. However, symptoms do not improve with weight loss alone, 8 especially in men with comorbidities. 9 Patients, quite rightly, demand relief of symptoms, not just improved blood levels, and hence testosterone therapy should not be delayed while awaiting possible long-term benefits from weight loss. For men with diabetes, the study by my colleagues and I showed a positive effect of testosterone treatment on glycated hemoglobin (HbA 1c ) concentrations. 6 In addition, long-term registry studies showed sustained improvements in HbA 1c with testosterone therapy in patients with poorly controlled diabetes. 10 Treatment of testosterone deficiency produces modest improvements in several modalities that, combined, may constitute considerable benefit to the patient with diabetes. 6 The literature on the treatment of testosterone deficiency is rapidly changing. When therapeutic levels of testosterone therapy are achieved over a sustained period, all-cause mortality may be reduced. 11 A recent meta-analysis has suggested that injection of testosterone, especially longacting formulations, has higher efficacy rates and safety benefits than topical treatment owing to the substantially lower levels of dihydrotestosterone associated with conversion of 5-α-reductase inhibitors in skin. 12 Opinion varies on monitoring patients taking testosterone therapy. My colleagues and I showed that prostate-specific antigen (PSA) levels increased only in men treated for severe testosterone deficiency (< 8 nmol/L). 6 The European Association of Urology guideline recommends that the PSA level measured six months after starting testosterone therapy be considered as the baseline against which future levels are assessed; failure to recognize this may result in excessively high biopsy rates. 2 In addition to monitoring PSA and hematocrit at three and six months after the start of treatment and annually thereafter, the Canadian guideline suggests digital rectal examination at baseline, at six months and annually. 1 Although this is graded as a weak recommendation, there is no evidence of the value of digital rectal examination in this setting, especially because it usually requires specialist consultation with associated costs. Because the evidence suggests no increased risk of prostate cancer associated with testosterone therapy, the chances of a cancer detected by digital rectal examination in a man with normal findings on examination a few months earlier and a normal PSA level must be remote.
Many will welcome the clarity provided by the new Canadian guideline and other recently revised guidelines, but many important clinical issues remain unresolved. Unfortunately, it is unlikely that the ideal clinical trials required to provide the highest levels of evidence will ever be done for ethical, practical and financial reasons.
